Summary. X-irradiation with 6000 to 10,000 rad can be used as a method of`m arking' a population of 
and the effects of various manipulations in vivo and in vitro on the fertility of the sperm sample (Roche, Dziuk & Lodge, 1968; Miller, Roche & Dziuk, 1969; Dziuk, 1970) .
The method of approach in these investigations has three noteworthy limita¬ tions. Firstly, it is necessary that the semen to be compared should differ genetically in some easily detectable way since the results are based on identi¬ fication in the offspring of paternal characters in the visual phenotype, or, alternatively, in their blood groups (Saison & Moxley, 1966) . Secondly, it is necessary to wait at least for the greater part of the gestation period before results can be obtained. Finally, where some variable other than the superiority of the fertility of one particular male compared to that of another is being studied, care must be taken to ensure that the individuals contributing the geneti¬ cally marked spermatozoa do not themselves show fertility superiority to one another.
The purpose of the present paper is to draw attention to the feasibility of 'marking' the nucleus of spermatozoa by X-irradiation, without affecting fertilizing ability. In a previous study, Bedford & Hunter (1968) have reported that X-irradiation of rabbit spermatozoa at a dose level up to 10,000 rad has no effect on their fertilizing ability. Thus, when aliquots of spermatozoa irradiated at 10,000 rad were inseminated together with comparable aliquots of normal spermatozoa from the same ejaculate, the irradiated spermatozoa fertilized 50% of the ova. In this system, identification of the fertilizing sperma¬ tozoon is simple, since, at 50 hr after insemination and an ovulating injection, rabbit eggs fertilized by normal spermatozoa have generally developed to the sixteen-cell stage or further (Gregory, 1930) (Hammond, 1949) with 5% heated rabbit serum and 0-25% glucose. In one series of experiments designed to study the effect of incubation at a slightly elevated temperature on the fertility of spermatozoa (Ulberg & Burfening, 1967) , an ejaculate sample was incubated at 40°C for 3 hr, a control aliquot of the sample being incubated likewise at 38°C. The control or the experimental sample was then subjected to X-irradiation at a rate of 500 rad/ min, as described by Bedford & Hunter (1968) , a total dose of 6000 to 7000 rad being given. The two equal volumes containing motile irradiated or nonirradiated spermatozoa in equal numbers were mixed thoroughly, and the mixture was inseminated intravaginally into an oestrous rabbit which also received an ovulating injection of 100 i.u. hcg (Pregnyl-Organon).
For studies on selective fertilization, semen samples were collected from normally fertile Albino males (A4 and A8) and one Dutch Belted male (Dl), and aliquots were irradiated as described above. In each experimental trial, irradiated and non-treated aliquots containing equal numbers of spermatozoa from each oftwo males were mixed, the respective mixtures being inseminated into two or more females. Thus, each inseminated sample contained equal numbers of ejaculated spermatozoa from each of the two bucks, one population of which had been irradiated. The source of the fertilizing spermatozoon, and thus the relative dominance of either male, was judged according to the development of eggs collected at 50 hr and the identity of the irradiated sample.
Ova were collected from the inseminated females about 50 hr after insemi¬ nation and injection of hcg, at which time most ova fertilized by normal sperma¬ tozoa would have reached the sixteen-cell stage. The ova were assessed by phase microscopy for the stage of cleavage, for perivitelline spermatozoa, and for the stage of the nuclei or mitotic figures in the blastomeres, as described elsewhere (Bedford & Hunter, 1968 (Bedford, 1966; Orgebin-Crist, 1967 (Orgebin-Crist, 1967 , 1968 Overstreet, 1970) . This difference could result from delay in pene¬ tration, extension of the time needed for pronucleus formation and syngamy, and/or retardation of the rate of early embryonic cell division.
We have tested the first of these possibilities in thirteen males by mixed (Overstreet & Adams, 1971 1965), but it should be pointed out that in those and subsequent experiments (Roche et al., 1968; Miller et al., 1969; Dziuk, 1970; O'Reilly, Graves & Dziuk, 1971 ), a number of males from the same breed were used as donors of geneti¬ cally marked semen. The findings of Overstreet & Adams (1971 , 1972 (Overstreet & Adams, 1971) .
Though appropriate levels of irradiation must first be established for any one species, there is no obvious reason why this principle should not be employed in other animals. For instance, this might afford a means of objective evaluation of the effect on fertilizing ability of genetic selection for change in the propor¬ tions of the sperm head or mid-piece (Beatty, 1970; Woolley, 1970 
